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(54) CATHETER HAVING STYLET 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catheter having a stylet that 
can be inserted precisely without straying in a branch vein, in particular, 
in an ascending main vein (vena cava) in the large calory injection 
treatment method, without a guiding by a guide wire, and does not 
damage the vein. 

SOLUTION: This is a catheter having a stylet in which a flexible catheter 
made of a top end part, a main body part, and a base part and a stylet 
made of a top end part, a main body part, and a base part that is 
inserted in the lumen of the catheter are engaged at the base part of 
the catheter and the base part of the stylet The top end part of the 
catheter and the top end part of the stylet are bent in accordance with 
the vein shape at the introduction target portion at nearly the same 
position and the tip end of the stylet does not protrudes from the tip 
end of the catheter. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A flexible catheter which consists of a tip part, a body part, and a base end, and stylette which consists 
of a tip part, a body part, and a base end which were inserted in a lumen of this catheter, It is the catheter with 
the stylette currently engaged in a base end of this catheter, and a base end of this stylette, and a tip part of 
said catheter and a tip part of said stylette are curving in the almost same position according to blood vessel 
shape of an introductory target part. 

A catheter with the stylette not having projected a tip of said stylette from a tip of said catheter. 
[Claim 2]Said catheter is a 4-8-cm position from a tip. 

And the catheter with the stylette according to claim 1 provided with the 1st bend that is curving in the almost 
same position as said stylette, and the 2nd bend that is curving in a position by the side of a tip rather than this 
1 st bend. 

[Claim 3]The catheter with the stylette according to claim 2 with which angle theta 1 of a line by which said 1st 
bend passes along a body part of said catheter, and a line which passes along the 1st portion of a tip part of said 
catheter that is a straight line mostly to make is formed so that it may become 30 to 70 degrees. 
[Claim 4]The catheter with the stylette according to claim 2 or 3 with which said 2nd bend is curving in a 1-3- 
cm position from a tip of said catheter. 

[Claim 5]The catheter with the stylette according to any one of claims 2 to 4 with which angle theta 2 of a line by 
which said 2nd bend passes along the 1st portion of a tip part of said catheter it is [ portion ] a straight line 
mostly, and a line which passes along the 2nd portion of a tip part of said catheter that is a straight line mostly 
to make is formed so that it may become 5 to 45 degrees. 

[Claim 6]The catheter with the stylette according to any one of claims 2 to 5 currently formed rather than the 
1st bend of said catheter so that, as for the tip side, rigidity may become low rather than a body part of said 
catheter. 

[Claim 7]The catheter with the stylette according to any one of claims 1 to 6 in which said catheter is 
catheterization of vein for intravenous hyperalimentation with which a tip part is detained in superior vena cava. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the catheter which is inserted from a body surface and detained 
in the inside of the body. It is inserted in the inside of the body especially by a subclavian puncture method, and 
the tip of a catheter is related with the catheter with the stylette used for the intravenous hyperalimentation 
therapy detained in superior vena cava. 
[0002] 

[Description of the Prior Art] Conventionally, when performing an intravenous hyperalimentation therapy, a 
central venous catheter is generally detained in superior vena cava.Although the schematic diagram of the blood 
vessel near superior vena cava (venae centrales hepatis) when the patient has turned to the transverse plane is 
specifically shown in drawing 7. At such a catheter leaving method, after it carries out the puncture of division 
type KANYURA which generally has an inner needle by a subclavian vein puncture method and a needle tip 
reaches a blood vessel, extraction of the inner needle is carried out and the tip of a catheter is detained in the 
optimum detention region shown in superior vena cava with the slash via above-mentioned KANYURA. When a 
way person performs blood vessel reservation, in the approach from an internal jugular vein, hardly become a 
problem, but. In the case of a subclavian vein puncture, there was a problem that there was a risk of carrying out 
involvement (the poor position of a catheter: mislodging) to the subclavian vein of an opposite hand, etc. 
depending on the blood vessel arrival position of a needle tip especially with an internal jugular vein, the vena 
jugularis externa, or a needling position. Here, the blood vessel arrival position of the needle tip which may carry 
out involvement is carried out [ that it is near / like the turning point of a subclavian vein and an internal jugular 
vein / a tee in many cases, and ]. For example, in order to make a site of puncture exaggerate, a patient is made 
to turn to the left, when a way person does a puncture towards the right subclavian vein as shown in drawing 8, 
but the right internal jugular vein becomes the arrangement which becomes linear shape from the right 
subclavian vein at this time. In in such a case, the stage where a catheter projects in the case where a straight 
catheter is inserted, from the tip (side which carried out the puncture to the blood vessel) of division KANYURA 
if a needle tip reaches near the tee shown by the arrow rather than the optimum puncture region. Before riding 
the flow of blood and going downward (the direction of superior vena cava), it has become that it is easy to be 
inserted toward the direction of the right internal jugular vein. Once the tip of blood vessel Hecate Tell thinner 
than superior vena cava other than superior vena cava carries out involvement. The tip of the catheter became 
that it is easy to hit a blood vessel wall, or vascular endothelium was stimulated, and there was a problem that 
the extravasation (Extravasation of Fluids) that the infusion of nutrient of the hypertonicity supplied from a 
catheter encroaches on the outside of the blood vessel occurred. 

[0003]Some trials are made in order to solve the problem of the involvement to blood vessels other than the 
above-mentioned superior vena cava. For example, by the method of a description, to JP.H8-224312A The 
catheter which inserted the stylette which consists of stranded wires is indicated, this stylette is the structure 
bent from the tip of the stylette to about ten to 15 bend angles in an about 1 2-mm position, and the tip of the 
stylette is located in the nearly tip of a catheter. Although it is indicated by considering it as the shape 
mentioned above in the gazette that detention to superior vena cava is certainly possible, In near the tee from 
the subclavian vein which has comparatively big space in such a catheter since the bend is a nearly tip of a 
catheter as shown in drawing 9 to superior vena cava. Since this catheter rotated in every direction in the stage 
where a catheter projects from the tip of KANYURA 10 as shown in drawing 10, it was not effective for making jt 
located in an optimum direction. From this, in order to turn the tip of a catheter to the superior-vena-cava side, 
at the time of insertion, it always needed to take care, therefore — a way person requires [ that the big sense of 
security about not carrying out involvement of the catheter cannot be obtained, and ] skill too experience 
the involvement of the catheter may have been started in the unripe resident. Since the stylette is inserted to 



http://www4.ipdl.inpit.go.jp^ 2010/09/17 



JP.2003-284780.A [DETAILED DESCRIPTION] 2/6 ^— V 

the nearly tip of a catheter, when pushing intensity is too strong and the tip of a catheter projects from division 
KANYURA, for example. Like the case where the tip of the stylette has projected from the tip of the catheter, 
the tip of the catheter contacted the blood vessel wall and there were problems, like there is a possibility of 
damaging a blood vessel wall. 
[0004] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the catheter with the stylette 
which can insert without guidance by a guidewire correctly, without carrying out involvement especially to a 
branching blood vessel and the superior vena cava in an intravenous hyperalimentation therapy, and does not 
damage a blood vessel. 
[0005] 

[Means for Solving the Problem]This invention persons by using a catheter with the stylette which has a specific 
structure where stylette and a catheter curve by the same part as a result of inquiring wholeheartedly that 
SUBJECT mentioned above should be solved, It found out safety and that a catheter could be carried forward to 
a desired position correctly and easily, and resulted in this invention. That is. this invention provides following 
the (1) - (7) with a catheter with the stylette of a description. 

[0006](D A flexible catheter which consists of a tip part, a body part, and a base end. and stylette which 
consists of a tip part, a body part, and a base end which were inserted in a lumen of this catheter, Are the 
catheter with the stylette currently engaged and in a base end of this catheter, and a base end of this stylette a 
tip part of the above-mentioned catheter, and a tip part of the above-mentioned stylette. A catheter with the 
stylette curving in the almost same position and not having projected a tip of the above-mentioned stylette from 
a tip of the above-mentioned catheter according to blood vessel shape of an introductory target part. 
[0007](2) A catheter with the stylette given in the above (1) provided with the 1st bend that the above- 
mentioned catheter is a 4-8-cm position from a tip, and is curving in the almost same position as the above- 
mentioned stylette, and the 2nd bend that is curving in a position by the side of a tip rather than this 1 st bend. 
[0008](3) A catheter with the stylette given in the above (2) in which angle theta 1 of a line by which the 1st 
bend of the above passes along a body part of the above-mentioned catheter, and a line which passes along the 

1 st portion of a tip part of the above-mentioned catheter that is a straight line mostly to make is formed so that 
it may become 30 to 70 degrees. 

[0009](4) The above (2) in which the 2nd bend of the above is curving in a 1-3-cm position from a tip of the 
above-mentioned catheter, or a catheter with the stylette given in (3). 

[00 1 03(5) The 2nd bend of the above, the above — a catheter — a tip part — almost — a straight line — it is - 
- the — one — a portion — passing — a line — the above — a catheter — a tip part — almost — a straight 
line — it is — the — two — a portion — passing — a line — making — an angle — theta — _ two five - 
45 — a degree — becoming — as — forming — having — **** — the above — ( — two — ) - ( — four — ) — 
either — a description — the stylette — with — a catheter . 

[001 1](6) A catheter with the stylette given in either of above-mentioned (2) - (5) currently formed rather than 
the 1st bend of the above-mentioned catheter so that, as for the tip side, rigidity may become low rather than a 
body part of the above-mentioned catheter. 

[0012](7) A catheter with the stylette given in either of above-mentioned (1) - (6) whose above-mentioned 
catheters are catheterization of vein for intravenous hyperalimentation with which a tip part is detained in 
superior vena cava. 
[0013] 

[Embodiment of the Invention]The flexible catheter with which the catheter with the stylette of this invention 
consists of a tip part, a body part, and a base end, The stylette which consists of the tip part, body part, and 
base end which were inserted in the lumen of this catheter, It is the catheter with the stylette currently engaged 
in the base end of this catheter, and the base end of this stylette, The tip part of the above-mentioned catheter 
and the tip part of the above-mentioned stylette double with the blood vessel shape of an introductory target 
part. It is curved or crooked in the almost same position (only henceforth a "curve"), and the tip of the above- 
mentioned stylette is a catheter with the stylette not having projected from the tip of the above-mentioned 
catheter. Although Drawings are used for below and one suitable example is explained to it in detail about the 
catheter with the stylette of this invention, the catheter with the stylette of this invention is not limited to this. 
[0014]As shown in the whole catheter side view with the stylette of this invention of drawing 1, the catheter 1 
comprises the tip part 3, the body part 4, and the base end 5, and is. and the stylette 2 comprises the tip part 
300, the body part 400, and the base end 500. As it is indicated in the enlarged drawing of the tip part of drawing 

2 and the catheter with the stylette of this invention of drawing 3 as a tip part, here. It is the portion into which 
the tip side is curving from the 1st bend 31 including the 1st bend 31 where the catheter 1 and the stylette 2 
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are curving in the almost same position, and a body part is a portion into which the catheter 1 and the stylette 2 
are not curving. 

[001 5]A base end is the portion and this add-on with which add-on (the catheter connector 51, the stylette 
connector 52, and the lock part 53) sticks to the catheter 1 and the stylette 2, as shown in the enlarged drawing 
of the base end of the catheter with the stylette of this invention of drawing 4. Specifically, the above- 
mentioned base end is equipped with the catheter connector 51 which can fix the catheter 1 t and the stylette 
connector 52 which this catheter connector 51 and fitting are possible, and can fix further the stylette 2 
inserted in the lumen of the catheter connector 51. It is the above-mentioned stylette connector's 52 having the 
lock part 53, having a locking mechanism of this lock part 53. and carrying out lock fitting of the catheter 
connector 51 and the stylette connector 52. Wearing immobilization of the stylette connector 52 is carried out 
certainly at the catheter connector 51. Therefore, the catheter connector 51 into which male lure can fit with 
the above-mentioned base end, the stylette connector 52 and the lock part 53, the portion that touches this 
catheter connector 51 of the catheter 1 further, And it is the thing of a portion which inserts in the lumen of this 
catheter connector 51 of the stylette 2, and touches the stylette connector 52. 

[001 6]By providing the lumen which opened from the tip of the stylette connector 52 to the back end for free 
passage, and connecting a syringe etc. to this back end, the above-mentioned stylette connector 52 is made 
composition so that passage of a fluid (drug solution) may be attained. It becomes possible to carry out that 
check which the tip 33 of priming by the physiological saline in a catheter, etc, and the catheter by viewing the 
back run of blood is contained in the blood vessel, without this extracting the stylette 2 from the catheter 1, or 
is not contained. 

[001 7]the 1st bend 31 in the above-mentioned tip part — the tip part 3 of a catheter, the body part 4 of a 
catheter and the tip part 300 of the stylette and the body part 400 of the stylette, and ****** — it being the 
bend which is curving in the same position, and, It is more preferred than the tip 33 of a catheter to be formed in 
the range of 4-8 cm, and it is more preferred to be formed in the range which is 4.5~6 cm. The angle of the line 
by which the 1st bend 31 of the above passes along the body part 4 of a catheter, and the line which passes 
along the 1st portion of the tip part 3 of a catheter that is a straight line mostly to make, And so that it may be 
shown in the angle of the line which passes along the body part 400 of the stylette, and the line which passes 
along the 1st portion of the tip part 3 of the stylette that is a straight line mostly to make, i.e., drawing. 3, If the 
angle of the dashed line which extended the body part 4 of a catheter and the body part 400 of the stylette, and 
the dashed line which extended the virtual straight line to which it is not curving from the 1st bend 31 to the 2nd 
bend 32 to make is made into angle theta 1? It is preferred to be formed so that angle thetaj may become a range 
which is 30 to 70 degrees, and it is 40 to 50 degrees still more preferably 35 to 60 degrees more preferably. In 
the definition of the angle which the account of the upper makes, although the tip part shown in drawing 3 is 
explained as a structure bent linearly in the 1st bend 31 and 2nd bend 32, the catheter of this invention has 
structure which curved in the bend like the tip part shown in drawing 2. When it hits a blood vessel wall, it is 
desirable from the Reason which cannot damage a blood vessel wall easily. 

[0018]By making the formation position of the 1st bend 31 of the above, and angle theta 1 form in a mentioned 
range, When carrying out the puncture of the catheter near the turning point of a subclavian vein and an internal 
jugular vein constituting the cause of involvement mentioned above, as shown in drawing 5 and 6, since near the 
tip part of the catheter projected from KANYURA 10 serves as shape which does not go to any blood vessels 
other than an optimum detention region, it is preferred. Therefore, by making the 1st bend 31 form in the tip part 
3 of a catheter, and the tip part 300 of the stylette. Rather than near the tee of a subclavian vein and an internal 
jugular vein, of course, when the puncture has been carried out near a tee, it becomes possible from the 
distance by the side of a shoulder to insert direction Hecate Tell of superior vena cava certainly. 
[0019]If the formation position of the 1st bend 31 of the above is formed in addition to the mentioned range, a 
possibility that the tip 33 of a catheter will carry out involvement to the subclavian vein of an opposite hand will 
arise. When the above-mentioned angle theta t is less than 30 degrees, There is a danger that an angle will be 
too small and the tip 33 of a catheter will be inserted in an internal jugular vein, and when it is more than 70 
degrees, When the tip 33 of a catheter is inserted in superior vena cava, the tip 33 of a catheter hits a blood 
vessel wall easily, and a blood vessel wall may be damaged at the time of catheter implantation. 
[0020] Bend-radii rho 1 in the 1st bend 31 of the catheter with the stylette of this investigation. As for bend-radii 

rho 1 in a bend, since there is a possibility that a bend may become sharp and may stimulate a blood vessel, and 
the case below 3 mm may not understand anymore well the hand feeling at the time of the catheter implantation 
which was curving too much and was mentioned above when it is more than 50 mm, it is preferred that it is the 
range of 3-50 mm. 
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[0021] As for the above-mentioned catheter 1, in the tip part, the 2nd bend 32 is established in the position by 
the side of the tip 33 of a catheter from the 1 st bend 31 of the above. That is, the catheter with the stylette of 
this invention has the shape which curved in the 1st bend 31 and 2nd bend 32 in the tip part 3 of a catheter. 
Here, as for the 2nd bend 32 of the above, it is more preferred than the tip 33 of a catheter to be formed in the 
range of 1-3 cm, and it is more preferred to be formed in the range which is 1.5 to 2.5 cm. the angle of the line 
by which the 2nd bend 32 of the above passes along the 1st portion of the tip part 3 of a catheter it is 
[ portion ] a straight line mostly, and the line which passes along the 2nd portion of the tip part 3 of a catheter 
that is a straight line mostly to make, i.e., drawing 3, — ** — like, If the angle of the dashed line which extended 
the virtual straight line to which it is not curving from the 1st bend 31 to the 2nd bend 32, and the dashed line 
which extended the virtual straight line to which it is not curving from the 2nd bend 32 to the tip 33 of a 
catheter to make is made into angle theta 2 , It is preferred that angle theta 2 is a range which is 5 to 45 degrees, 

and it is 10 to 30 degrees still more preferably 7 to 40 degrees more preferably. As mentioned above, in the 
definition of the angle which the account of the upper makes, the tip part shown in drawing 3 is explained as a 
structure bent linearly in the 1st bend 31 and 2nd bend 32, but the catheter of this invention has structure 
which curved in the bend like the tip part shown in drawing 2. When it hits a blood vessel wall, it is desirable from 
the Reason which cannot damage a blood vessel wall easily. 

[0022]By making the formation position of the 2nd bend 32 of the above, and angle theta 2 form in a mentioned 

range, since the detention operation to superior vena cava becomes more certain, it is desirable. Since it may 
stop saying that the 1st bend 31 is the stage projected from KANYURA, and the tip 33 of a catheter will 
specifically be inserted by a needling position, a puncture angle, the size of a patient's body, etc. into the left 
subclavian vein of an opposite hand, for example when performing a right subclavian vein puncture, it is desirable. 
Compared with a straight catheter or the catheter which has only one bend, since an angle with ****** which 
collides with a blood vessel wall becomes small and a load when running to a blood vessel wall becomes smaller, 
the catheter with the stylette of this invention projected from the tip of KANYURA is preferred. 
[0023]As mentioned above, although the stylette 2 has the shape which curved to angle theta 1 in the 1 st bend 

31 in the tip part 300 of the stylette, The tip 34 of the stylette may be located in the tip 33 side of a catheter 
rather than the 2nd bend 32. and may have the shape which curved by angle theta 2 in the 2nd bend 32 like the 

above-mentioned catheter 1. When the catheter 1 and the stylette 2 both have the 1st bend 31 and 2nd bend 
32, When the shape of the tip part 3 of a catheter becomes is easy to be held and the tip 34 of the stylette is 
located between the 1st bend 31 of the catheter 1, and the 2nd bend 32, the portion by the side of a tip will 
have pliability rather than the tip part 3 of a catheter, especially the 2nd bend 32. 

[0024]The stylette 2 inserted in the lumen of the catheter 1 does not project from the tip 33 of a catheter, i.e., 
it has the catheter with the stylette of this invention so that the tip 34 of the stylette may not project from the 
tip 33 of a catheter. If the catheter with the stylette has such a structure, since it has the effect to a blood 
vessel of being able to weight low by dashing and not damaging a blood vessel wall, at the time of catheter 
implantation, it is desirable. As an appropriate range of the above-mentioned thrust reliance load, specifically, 
For example, when the stylette made from stainless steel of 0. 025-inch (inch) (a body part and a tip part the 
same rigidity) is inserted in the single lumen catheter of 16G size most often as an intravenous 
hyperalimentation therapy used, it is preferred that it is less than 0.5N. Here, the above-mentioned thrust 
reliance load is an additional load generated by inserting the stylette, as shown in a following formula (1). 
It dashes and weights. [N]= (Load [N] when the specified length stylette is inserted) 
- (Load at the time of stylette un-inserting [N]) (1) 

[0025]The above-mentioned thrust reliance load uses Shimadzu Corp. make universal testing machine autograph 
AG-1. From the tip of the straight catheter which inserted the stylette of predetermined length, grasp the place 
of 5 cm, and push in this catheter, and it is made to move vertically by speed 100 mm/min, it dashes against a 
flat surface, a catheter bends, and it asks as average value (n= 5) of the load in a **** time. To the 
polyurethane catheter (valve-flow-coefficient flex time, TERUMO [ CORP. ] make: single lumen 30cm) of 16G 
size. 0. It dashes with the position at the tip of the stylette from the tip of the catheter in the case of the 
catheter with the stylette which inserts and forms the stylette made from stainless steel of 025-inch (inch) (a 
spring type and a body part tip part the same rigidity), and the relation of a load is shown in the following table 1. 

[0026] 
[Table 1] 
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[0027]The result shown in Table 1 shows that the catheter with which the stylette is not inserted dashes, more 
than 0. 5N is high compared with the load, and a blood vessel wall may be stimulated strongly, when the position 
at the tip 34 of the stylette from the tip 33 of a catheter is smaller than 2 mm. On the other hand by the case 
where the position at the tip 34 of the stylette from the tip 33 of a catheter is not less than 5 mm. Since the 
diff erence of this load becomes less than 0. 5N even if the catheter with which the stylette is not inserted 
dashes and it compares with a load, the stimulus to a blood vessel wall is low. and it turns out that a blood 
vessel wall is not stimulated more than needed. Therefore, as a position at the tip 34 of the stylette, it is 
preferred that the tip 34 of the stylette is located from the tip 33 of a catheter after 5 mm. 
[0028]In the time of blood vessel insertion that the position at the tip 34 of the stylette is located in the 1-cm 
or more tip side rather than the 1st bend 31 established in the catheter 1, Since direction of the tip 33 of the 
catheter which the body part of the catheter was not twisted and was incurvated in the 1st bend 31 can be 
grasped certainly, since a way person becomes possible [ inserting a catheter in comfort, even if it is an unripe 
person ]. he is preferred. On the other hand, when the tip 34 of the stylette is located in the body part side 
rather than the 1st bend 31. the body part 4 of a catheter may be twisted, and cannot grasp direction of the tip 
33 of a catheter, but may interfere with the inserting operation of a catheter. The position at the tip 34 of the 
stylette becomes it is also the same as when located in less than 1 cm by the side of a tip from the 1st bend 31, 
and more nearly deficient in the capability to hold the shape of the catheter by the side of a tip than the tip 34 
of the stylette. As mentioned above, as an optimum position range at the tip 34 of the stylette, it is after 5 mm 
and it is more preferred than the tip 33 of a catheter to be located in the 1-cm or more tip side rather than the 
1st bend 31. 

[0029]the blood vessel wall of a catheter — the tip side may be formed rather than the 1st bend 31 of the 
catheter 1 and the stylette 2 so that rigidity may become low rather than each body part, so that it may dash 
and a load may be lowered. Specifically, inclination physical properties may be given so that rigidity may become 
low from the tip 34 of the stylette before the 1st bend 31 in the structure of the stylette 2. On the other hand, 
as for the stylette 2, in the range which does not carry out plastic deformation, it is preferred that stability like a 
spring is shown to modification. Until a catheter begins to project from KANYURA and the 1st bend 31 
specifically passes through the tip of KANYURA at the time of catheter implantation. Since the shape of 
KANYURA is straight, the 1st bend 31 formed in 30 to 70 degrees (theta t ) is corrected so that it may become 
comparatively straight, but when the 1st bend 31 projects from the tip of KANYURA, the 1st bend 31 is easily 
restored to angle theta r Since the way person can recognize this phenomenon with the feeling at hand, when 
the 1st bend 31 is formed in the place of 5 cm from the tip 33 of the catheter, it becomes possible to recognize 
that the catheter went inside the body 5 cm ahead of the tip of KANYURA, for example. In a case like the 
conventional catheter, for example, the straight catheter with which it is not equipped with the stylette. Since 
the position at the tip of a catheter had to be guessed from the physical relationship of the overall length of 
KANYURA, and the depth mark currently printed by the catheter, hand feeling which was mentioned above 
becomes possible [ giving the information on the position at the tip 33 of a catheter exactly ], and is dramatically 
effective in a way person. 

[0030]In the catheter with the stylette of this invention, in order to recognize the directivity at the tip 33 of a 
catheter visually, it is preferred to attach a mark to the catheter connector 51 or the stylette connector 52, and 
it is good also considering the above-mentioned depth mark as a mark. Specifically, the bending direction in a 
bend is good for the stylette connector 52 to print or stamp the mark of the arrow of an opposite direction (the 
upper part is pointed out in drawing 1), etc., and to make it this mark certainly turn to a top at the time of 
catheter implantation. By taking such composition, since the tip 33 of a catheter certainly comes to turn to a 
counter direction with a mark and it can insert in superior vena cava easily, it is desirable. 

[0031]Here, as construction material of the catheter mentioned above, what has flexibility is preferred. Since the 
Polymer Division elastomer is illustrated suitably and it is shown below as such a thing, it is more preferred that 
it is thermoplastic polyurethane. Thermoplastic polyurethane has biocompatibility and high haemocompatibility, 
and is comparatively used also for long-term detention. After changing the Polymer Division elastomer to desired 
shape, in order that it may heat-treat at the temperature more than the glass transition temperature of this 
Polymer Division elastomer and may demonstrate shape memory nature by cooling ****** with the shape, It is 
also possible to change shape to a desired form moderately, and since shape can be changed to a desired angle 
and curvature also about the 1 st and 2nd bends of the above, it is desirable. The elastic modulus of such a 
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Polymer Division elastomer shows temperature dependence, and it softens it, so that an elevated temperature is 
generally used. Since it also has absorptivity further case [ like thermoplastic polyurethane ], after being 
detained in a blood vessel, it softens with both body temperature and blood, and it is eased gradually and the 
shape which has a bend can also be in a comparatively straight state. Therefore, since the contact in particular 
to the blood vessel wall by the shape given beforehand does not pose a problem, either, it is desirable. If such a 
material is used, it is also possible by performing ****** coating antithrombotic grant and to carry out 
antibacterial grant with a catheter, for example. 

[0032]As a material of the stylette inserted in the lumen of a catheter, Metal, such as stainless steels, such as 
metal, for example, a spring wire, and a stranded wire, a NiTi alloy, and a NiTi alloy with which resin was covered, 
and/. Or since it becomes possible [ giving moderate rigidity also to a very soft catheter ] to use the polymer 
material of rates of high elasticity, such as nylon and polyester, it is desirable. 

[0033]The outside surface of the above-mentioned catheter and the stylette on a water soluble polymer and a 
concrete target. A polyvinyl pyrrolidone, methyl-vinyl-ether maleic anhydride sodium, It covers with 
polyacrylamide hydrolyzate, sodium alginate, polyvinyl sulfonic acid soda, the ammonium salt of a methyl-vinyl- 
ether maleic anhydride, a polyacrylamide quaternary compound, etc., and may be made to make lubricity hold by 
soaking in water or an aqueous solution. For example, by wiping the surface of a catheter lightly with the gauze 
etc. which were dipped in heparinized saline, humidity of the water soluble polymer can be carried out, and 
lubricity can be given. 

[0034]In the catheter with the stylette of this invention, the stylette inserted in the lumen of a catheter acts as 
substitution of the conventional guidewire, and it becomes possible to make it introduce easily to an 
intravascular desired region of it. The tip part of a catheter and the tip part of the stylette double with the blood 
vessel shape of an introductory target part, Are curving in the almost same position, and the tip of the stylette 
projects from the tip of a catheter, and from a thing [ **** ]. When inserting the catheter into the blood vessel, 
there is no possibility of damaging a blood vessel wall by the tip of the stylette, and safety and since a catheter 
can be made to advance into a right location (for example, superior vena cava) correctly and easily, an unskilled 
person is also preferred. The stylette connector with which the base end of the stylette is equipped, Since the 
lumen which can pass fluids, such as drugs, is provided as mentioned above, Since a drug solution can be poured 
into the lumen of a catheter through the lumen of a stylette connector if this stylette connector is made to fix 
to a catheter connector. Since it is not necessary to carry out extraction of the stylette from a catheter in the 
case of the check of priming operation and the catheter blood vessel detention by attracting blood and 
recognizing the back run visually, it is desirable. 
[0035] 

[Example]The catheter with the stylette concerning one working example of this invention, A [ who consist of 
thermoplastic polyurethane (polycarbonate system polyurethane, Shore hardness 98A) which is a flexible 
synthetic resin / outer diameter phil. 5mm, inside diameter phil. 0mm, and 300 mm of catheter effective length ] 
tube shape catheter, The catheter connector made of polypropylene resin which adhered to the base end of this 
catheter, . One end was fixed to the central part of the lumen of this catheter connector, and were provided in it 
so that the other end might make the lumen of a catheter insert in and might finish 2 cm before [ tip ] a 
catheter. It consists of stylette which consists of an outside phi0.6mm spring wire made from stainless steel, and 
a stylette connector made from polypropylene which adhered to the base end of this stylette. In order to use 
this catheter with the stylette for an intravenous hyperalimentation therapy, it has two bends so that it may be 
easy to make it detain in superior vena cava. 

The 1st bend is a 5-cm position from the tip of a catheter, and the 2nd bend is in a 2-cm position from the tip 
of a catheter. 

theta 1 [ in / in the angle of the curve in the above-mentioned bend / the 1st bend of the above ] is 45 degrees. 
theta 2 in the 2nd bend of the above is 1 5 degrees. 

[0036] 

[Effect of the Invention]Since, as for the catheter with the stylette of this invention, direction Hecate Tell of 
superior vena cava will certainly be inserted in every needling position if the curved shape of the tip part of a 
catheter and direction are maintained certainly and perform the direction check at the time of insertion, Also in 
an unripe way person, since [ to blood vessels other than superior vena cava ] catheter detention operation can 
be easily performed with sense of security, without carrying out involvement, it is useful. 



[Translation done.] 
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TECHNICAL FIELD 

[Field of the Invention]This invention relates to the catheter which is inserted from a body surface and detained 
in the inside of the body. It is inserted in the inside of the body especially by a subclavian puncture method, and 
the tip of a catheter is related with the catheter with the stylette used for the intravenous hyperalimentation 
therapy detained in superior vena cava. 
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PRIOR ART 



[Description of the Prior Art]Conventionally t when performing an intravenous hyperalimentation therapy, a 
central venous catheter is generally detained in superior vena cava.Although the schematic diagram of the blood 
vessel near superior vena cava (venae centrales hepatis) when the patient has turned to the transverse plane is 
specifically shown in drawing 7, At such a catheter leaving method, after it carries out the puncture of division 
type KANYURA which generally has an inner needle by a subclavian vein puncture method and a needle tip 
reaches a blood vessel, extraction of the inner needle is carried out and the tip of a catheter is detained in the 
optimum detention region shown in superior vena cava with the slash via above-mentioned KANYURA. When a 
way person performs blood vessel reservation, in the approach from an internal jugular vein, hardly become a 
problem, but. In the case of a subclavian vein puncture, there was a problem that there was a risk of carrying out 
involvement (the poor position of a catheter mislodging) to the subclavian vein of an opposite hand, etc. 
depending on the blood vessel arrival position of a needle tip especially with an internal jugular vein, the vena 
jugularis externa, or a needling position. Here, the blood vessel arrival position of the needle tip which may carry 
out involvement is carried out [ that it is near / like the turning point of a subclavian vein and an internal jugular 
vein / a tee in many cases, and ]. For example, in order to make a site of puncture exaggerate, a patient is made 
to turn to the left, when a way person does a puncture towards the right subclavian vein as shown in drawing 8. 
but the right internal jugular vein becomes the arrangement which becomes linear shape from the right 
subclavian vein at this time. In in such a case, the stage where a catheter projects in the case where a straight 
catheter is inserted, from the tip (side which carried out the puncture to the blood vessel) of division KANYURA 
if a needle tip reaches near the tee shown by the arrow rather than the optimum puncture region. Before riding 
the flow of blood and going downward (the direction of superior vena cava), it has become that it is easy to be 
inserted toward the direction of the right internal jugular vein. Once the tip of blood vessel Hecate Tell thinner 
than superior vena cava other than superior vena cava carries out involvement, The tip of the catheter became 
that it is easy to hit a blood vessel wall, or vascular endothelium was stimulated, and there was a problem that 
the extravasation (Extravasation of Fluids) that the infusion of nutrient of the hypertonicity supplied from a 
catheter encroaches on the outside of the blood vessel occurred. 

[0003]Some trials are made in order to solve the problem of the involvement to blood vessels other than the 
above-mentioned superior vena cava. For example, by the method of a description, to JP.H8-224312.A. The 
catheter which inserted the stylette which consists of stranded wires is indicated, this stylette is the structure 
bent from the tip of the stylette to about ten to 15 bend angles in an about 12-mm position, and the tip of the 
stylette is located in the nearly tip of a catheter. Although it is indicated by considering it as the shape 
mentioned above in the gazette that detention to superior vena cava is certainly possible, In near the tee from 
the subclavian vein which has comparatively big space in such a catheter since the bend is a nearly tip of a 
catheter as shown in drawing 9 to superior vena cava. Since this catheter rotated in every direction in the stage 
where a catheter projects from the tip of KANYURA 10 as shown in drawing 10, it was not effective for making it 
located in an optimum direction. From this, in order to turn the tip of a catheter to the superior-vena-cava side, 
at the time of insertion, it always needed to take care, therefore — a way person requires [ that the big sense of 
security about not carrying out involvement of the catheter cannot be obtained, and ] skill too — experience 
the involvement of the catheter may have been started in the unripe resident. Since the stylette is inserted to 
the nearly tip of a catheter, when pushing intensity is too strong and the tip of a catheter projects from division 
KANYURA, for example. Like the case where the tip of the stylette has projected from the tip of the catheter, 
the tip of the catheter contacted the blood vessel wall and there were problems, like there is a possibility of 
damaging a blood vessel wall. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]Since, as for the catheter with the stylette of this invention, direction Hecate Tell of 
superior vena cava will certainly be inserted in every needling position if the curved shape of the tip part of a 
catheter and direction are maintained certainly and perform the direction check at the time of insertion, Also in 
an unripe way person, since [ to blood vessels other than superior vena cava ] catheter detention operation can 
be easily performed with sense of security, without carrying out involvement, it is useful. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionjAn object of this invention is to provide the catheter with the stylette 
which can insert without guidance by a guidewire correctly, without carrying out involvement especially to a 
branching blood vessel and the superior vena cava in an intravenous hyperalimentation therapy, and does not 
damage a blood vessel. 



. [Translation done.] 
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MEANS 

[Means for Solving the Problem]This invention persons by using a catheter with the stylette which has a specific 
structure where stylette and a catheter curve by the same part as a result of inquiring wholeheartedly that 
SUBJECT mentioned above should be solved, It found out safety and that a catheter could be carried forward to 
a desired position correctly and easily, and resulted in this invention. That is, this invention provides following 
the (1) - (7) with a catheter with the stylette of a description. 

[0006](1) A flexible catheter which consists of a tip part, a body part, and a base end, and stylette which 
consists of a tip part, a body part, and a base end which were inserted in a lumen of this catheter, Are the 
catheter with the stylette currently engaged and in a base end of this catheter, and a base end of this stylette a 
tip part of the above-mentioned catheter, and a tip part of the above-mentioned stylette, A catheter with the 
stylette curving in the almost same position and not having projected a tip of the above-mentioned stylette from 
a tip of the above-mentioned catheter according to blood vessel shape of an introductory target part. 
[0007](2) A catheter with the stylette given in the above (1) provided with the 1st bend that the above- 
mentioned catheter is a 4-8-cm position from a tip, and is curving in the almost same position as the above- 
mentioned stylette, and the 2nd bend that is curving in a position by the side of a tip rather than this 1st bend. 
[0008](3) A catheter with the stylette given in the above (2) in which angle theta 1 of a line by which the 1st 

bend of the above passes along a body part of the above-mentioned catheter, and a line which passes along the 
1 st portion of a tip part of the above-mentioned catheter that is a straight line mostly to make is formed so that 
it may become 30 to 70 degrees. 

[0009](4) The above (2) in which the 2nd bend of the. above is curving in a 1-3-cm position from a tip of the 
above-mentioned catheter, or a catheter with the stylette given in (3). 

[0010](5) The 2nd bend of the above, the above — a catheter — a tip part — almost — a straight line — it is - 
- the — one — a portion — passing — a line — the above — a catheter — a tip part — almost — a straight 
line — it is — the — two — a portion — passing — a line — making — an angle — theta — „ two — five - 

45 — a degree — becoming — as — forming — having — **** — the above — ( — two — ) - ( — four — ) — 
either — a description — the stylette — with — a catheter . 

[001 1](6) A catheter with the stylette given in either of above-mentioned (2) - (5) currently formed rather than 
the 1st bend of the above-mentioned catheter so that, as for the tip side, rigidity may become low rather than a 
body part of the above-mentioned catheter. 

[001 23(7) A catheter with the stylette given in either of above-mentioned (1) - (6) whose above-mentioned 
catheters are catheterization of vein for intravenous hyperalimentation with which a tip part is detained in 
superior vena cava. 
[0013] 

[Embodiment of the Invention]The flexible catheter with which the catheter with the stylette of this invention 
consists of a tip part, a body part, and a base end, The stylette which consists of the tip part, body part, and 
base end which were inserted in the lumen of this catheter, It is the catheter with the stylette currently engaged 
in the base end of this catheter, and the base end of this stylette, The tip part of the above-mentioned catheter 
and the tip part of the above-mentioned stylette double with the blood vessel shape of an introductory target 
part, It is curved or crooked in the almost same position (only henceforth a "curve"), and the tip of the above- 
mentioned stylette is a catheter with the stylette not having projected from the tip of the above-mentioned 
catheter. Although Drawings are used for below and one suitable example is explained to it in detail about the 
catheter with the stylette of this invention, the catheter with the stylette of this invention is not limited to this. 
[001 4] As shown in the whole catheter side view with the stylette of this invention of drawing 1, the catheter 1 
comprises the tip part 3, the body part 4, and the base end 5, and is, and the stylette 2 comprises the tip part 
300, the body part 400. and the base end 500. As it is indicated in the enlarged drawing of the tip part of drawing 
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2 and the catheter with the stylette of this invention of drawing 3 as a tip part, here, It is the portion into which 
the tip side is curving from the 1st bend 31 including the 1st bend 31 where the catheter 1 and the stylette 2 
are curving in the almost same position, and a body part is a portion into which the catheter 1 and the stylette 2 
are not curving. 

[001 5]A base end is the portion and this add-on with which add-on (the catheter connector 51. the stylette 
connector 52, and the lock part 53) sticks to the catheter 1 and the stylette 2. as shown in the enlarged drawing 
of the base end of the catheter with the stylette of this invention of drawing 4. Specifically, the above- 
mentioned base end is equipped with the catheter connector 51 which can fix the catheter 1. and the stylette 
connector 52 which this catheter connector 51 and fitting are possible, and can fix further the stylette 2 
inserted in the lumen of the catheter connector 51. It is the above-mentioned stylette connectors 52 having the 
lock part 53, having a locking mechanism of this lock part 53, and carrying out lock fitting of the catheter 
connector 51 and the stylette connector 52, Wearing immobilization of the stylette connector 52 is carried out 
certainly at the catheter connector 51. Therefore, the catheter connector 51 into which male lure can fit with 
the above-mentioned base end, the stylette connector 52 and the lock part 53, the portion that touches this 
catheter connector 51 of the catheter 1 further. And it is the thing of a portion which inserts in the lumen of this 
catheter connector 51 of the stylette 2, and touches the stylette connector 52, 

[0016]By providing the lumen which opened from the tip of the stylette connector 52 to the back end for free 
passage, and connecting a syringe etc. to this back end, the above-mentioned stylette connector 52 is made 
composition so that passage of a fluid (drug solution) may be attained. It becomes possible to carry out that 
check which the tip 33 of priming by the physiological saline in a catheter, etc. and the catheter by viewing the 
back run of blood is contained in the blood vessel, without this extracting the stylette 2 from the catheter 1, or 
is not contained. 

[0017]the 1st bend 31 in the above-mentioned tip part — the tip part 3 of a catheter, the body part 4 of a 
catheter and the tip part 300 of the stylette and the body part 400 of the stylette, and ****** — it being the 
bend which is curving in the same position, and, It is more preferred than the tip 33 of a catheter to be formed in 
the range of 4-8 cm, and it is more preferred to be formed in the range which is 4.5-6 cm. The angle of the line 
by which the 1st bend 31 of the above passes along the body part 4 of a catheter, and the line which passes 
along the 1st portion of the tip part 3 of a catheter that is a straight line mostly to make, And so that it may be 
shown in the angle of the line which passes along the body part 400 of the stylette, and the line which passes 
along the 1 st portion of the tip part 3 of the stylette that is a straight line mostly to make. i.e.. drawing 3. If the 
angle of the dashed line which extended the body part 4 of a catheter and the body part 400 of the stylette, and 
the dashed line which extended the virtual straight line to which it is not curving from the 1st bend 31 to the 2nd 
bend 32 to make is made into angle theta v It is preferred to be formed so that angle theta 1 may become a range 
which is 30 to 70 degrees, and it is 40 to 50 degrees still more preferably 35 to 60 degrees more preferably. In 
the definition of the angle which the account of the upper makes, although the tip part shown in drawing 3 is 
explained as a structure bent linearly in the 1st bend 31 and 2nd bend 32, the catheter of this invention has 
structure which curved in the bend like the tip part shown in drawing 2. When it hits a blood vessel wall, it is 
desirable from the Reason which cannot damage a blood vessel wall easily. 

[0018]By making the formation position of the 1st bend 31 of the above, and angle theta 1 form in a mentioned 
range. When carrying out the puncture of the catheter near the turning point of a subclavian vein and an internal 
jugular vein constituting the cause of involvement mentioned above, as shown in drawing 5 and 6, since near the 
tip part of the catheter projected from KANYURA 10 serves as shape which does not go to any blood vessels 
other than an optimum detention region, it is preferred. Therefore, by making the 1st bend 31 form in the tip part 
3 of a catheter, and the tip part 300 of the stylette. Rather than near the tee of a subclavian vein and an internal 
Jugular vein, of course, when the puncture has been carried out near a tee, it becomes possible from the 
distance by the side of a shoulder to insert direction Hecate Tell of superior vena cava certainly. 
[0019]If the formation position of the 1st bend 31 of the above is formed in addition to the mentioned range, a 
possibility that the tip 33 of a catheter will carry out involvement to the subclavian vein of an opposite hand will 
arise. When the above-mentioned angle theta 1 is less than 30 degrees, There is a danger that an angle will be 
too small and the tip 33 of a catheter will be inserted in an internal jugular vein, and when it is more than 70 
degrees, When the tip 33 of a catheter is inserted in superior vena cava, the tip 33 of a catheter hits a blood 
vessel wall easily, and a blood vessel wall may be damaged at the time of catheter implantation. 
[0020]Bend-radii rho 1 in the 1st bend 31 of the catheter with the stylette of this investigation, As for bend-radii 
rho 1 in a bend, since there is a possibility that a bend may become sharp and may stimulate a blood vessel, and 
the case below 3 mm may not understand anymore well the hand feeling at the time of the catheter implantation 
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which was curving too much and was mentioned above when it is more than 50 mm, it is preferred that it is the 
range of 3-50 mm. 

[0021]As for the above-mentioned catheter 1. in the tip part, the 2nd bend 32 is established in the position by 
the side of the tip 33 of a catheter from the 1st bend 31 of the above. That is, the catheter with the stylette of 
this invention has the shape which curved in the 1st bend 31 and 2nd bend 32 in the tip part 3 of a catheter. 
Here, as for the 2nd bend 32 of the above, it is more preferred than the tip 33 of a catheter to be formed in the 
range of 1-3 cm, and it is more preferred to be formed in the range which is 1.5 to 2.5 cm. the angle of the line 
by which the 2nd bend 32 of the above passes along the 1st portion of the tip part 3 of a catheter it is 
[ portion ] a straight line mostly, and the line which passes along the 2nd portion of the tip part 3 of a catheter 
that is a straight line mostly to make, i.e., drawing 3, — ** — like, If the angle of the dashed line which extended 
the virtual straight line to which it is not curving from the 1st bend 31 to the 2nd bend 32, and the dashed line 
which extended the virtual straight line to which it is not curving from the 2nd bend 32 to the tip 33 of a 
catheter to make is made into angle theta 2 , It is preferred that angle theta 2 is a range which is 5 to 45 degrees, 

and it is 10 to 30 degrees still more preferably 7 to 40 degrees more preferably. As mentioned above, in the 
definition of the angle which the account of the upper makes, the tip part shown in drawing 3 is explained as a 
structure bent linearly in the 1st bend 31 and 2nd bend 32, but the catheter of this invention has structure 
which curved in the bend like the tip part shown in drawing 2. When it hits a blood vessel wall, it is desirable from 
the Reason which cannot damage a blood vessel wall easily. 

[0022]By making the formation position of the 2nd bend 32 of the above, and angle theta 2 form in a mentioned 
range, since the detention operation to superior vena cava becomes more certain, it is desirable. Since it may 
stop saying that the 1st bend 31 is the stage projected from KANYURA. and the tip 33 of a catheter will 
specifically be inserted by a needling position, a puncture angle, the size of a patient's body, etc. into the left 
subclavian vein of an opposite hand, for example when performing a right subclavian vein puncture, it is desirable. 
Compared with a straight catheter or the catheter which has only one bend, since an angle with ****** which 
collides with a blood vessel wall becomes small and a load when running to a blood vessel wall becomes smaller, 
the catheter with the stylette of this invention projected from the tip of KANYURA is preferred. 
[0023]As mentioned above, although the stylette 2 has the shape which curved to angle theta 1 in the 1st bend 
31 in the tip part 300 of the stylette, The tip 34 of the stylette may be located in the tip 33 side of a catheter 
rather than the 2nd bend 32, and may have the shape which curved by angle theta 2 in the 2nd bend 32 like the 
above-mentioned catheter 1. When the catheter 1 and the stylette 2 both have the 1st bend 31 and 2nd bend 
32, When the shape of the tip part 3 of a catheter becomes is easy to be held and the tip 34 of the stylette is 
located between the 1st bend 31 of the catheter 1, and the 2nd bend 32, the portion by the side of a tip will 
have pliability rather than the tip part 3 of a catheter, especially the 2nd bend 32. 

[0024]The stylette 2 inserted in the lumen of the catheter 1 does not project from the tip 33 of a catheter, i.e., 
it has the catheter with the stylette of this invention so that the tip 34 of the stylette may not project from the 
tip 33 of a catheter. If the catheter with the stylette has such a structure, since it has the effect to a blood 
vessel of being able to weight low by dashing and not damaging a blood vessel wall, at the time of catheter 
implantation, it is desirable. As an appropriate range of the above-mentioned thrust reliance load, specifically, 
For example, when the stylette made from stainless steel of 0. 025-inch (inch) (a body part and a tip part the 
same rigidity) is inserted in the single lumen catheter of 16G size most often as an intravenous 
hyperalimentation therapy used, it is preferred that it is less than 0.5N. Here, the above-mentioned thrust 
reliance load is an additional load generated by inserting the stylette, as shown in a following formula (1). 
It dashes and weights. [N]= (Load [N] when the specified length stylette is inserted) 
- (Load at the time of stylette un-inserting [N]) (1) 

[0025]The above-mentioned thrust reliance load uses Shimadzu Corp. make universal testing machine autograph 
AG-1, From the tip of the straight catheter which inserted the stylette of predetermined length, grasp the place 
of 5 cm, and push in this. catheter, and it is made to move vertically by speed 100 mm/min, it dashes against a 
flat surface, a catheter bends, and it asks as average value (n= 5) of the load in a **** time. To the 
polyurethane catheter (valve-flow-coefficient flex time, TERUMO [ CORP. ] make: single lumen 30cm) of 16G 
size. 0. It dashes with the position at the tip of the stylette from the tip of the catheter in the case of the 
catheter with the stylette which inserts and forms the stylette made from stainless steel of 025-inch (inch) (a 
spring type and a body part tip part the same rigidity), and the relation of a load is shown in the following table 1 . 

[0026] 
[Table 1] 
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[0027]The result shown in Table 1 shows that the catheter with which the stylette is not inserted dashes, more 
than 0. 5N is high compared with the load, and a blood vessel wall may be stimulated strongly, when the position 
at the tip 34 of the stylette from the tip 33 of a catheter is smaller than 2 mm. On the other hand by the case 
where the position at the tip 34 of the stylette from the tip 33 of a catheter is not less than 5 mm. Since the 
difference of this load becomes less than 0. 5N even if the catheter with which the stylette is not inserted 
dashes and it compares with a load, the stimulus to a blood vessel wall is low, and it turns out that a blood 
vessel wall is not stimulated more than needed. Therefore, as a position at the tip 34 of the stylette, it is 
preferred that the tip 34 of the stylette is located from the tip 33 of a catheter after 5 mm. 
[0028]In the time of blood vessel insertion that the position at the tip 34 of the stylette is located in the 1-cm 
or more tip side rather than the 1st bend 31 established in the catheter 1, Since direction of the tip 33 of the 
catheter which the body part of the catheter was not twisted and was incurvated in the 1st bend 31 can be 
grasped certainly, since a way person becomes possible [ inserting a catheter in comfort, even if it is an unripe 
person ], he is preferred. On the other hand, when the tip 34 of the stylette is located in the body part side 
rather than the 1st bend 31, the body part 4 of a catheter may be twisted, and cannot grasp direction of the tip 
33 of a catheter, but may interfere with the inserting operation of a catheter. The position at the tip 34 of the 
stylette becomes it is also the same as when located in less than 1 cm by the side of a tip from the 1st bend 31. 
and more nearly deficient in the capability to hold the shape of the catheter by the side of a tip than the tip 34 
of the stylette. As mentioned above, as an optimum position range at the tip 34 of the stylette, it is after 5 mm 
and it is more preferred than the tip 33 of a catheter to be located in the 1-cm or more tip side rather than the 
1st bend 31. 

[0029]the blood vessel wall of a catheter — the tip side may be formed rather than the 1st bend 31 of the 
catheter 1 and the stylette 2 so that rigidity may become low rather than each body part so that it may dash 
and a load may be lowered. Specifically, inclination physical properties may be given so that rigidity may become 
low from the tip 34 of the stylette before the 1st bend 31 in the structure of the stylette 2. On the other hand, 
as for the stylette 2, in the range which does not carry out plastic deformation, it is preferred that stability like a 
spring is shown to modification. Until a catheter begins to project from KANYURA and the 1st bend 31 
specifically passes through the tip of KANYURA at the time of catheter implantation, Since the shape of 
KANYURA is straight, the 1st bend 31 formed in 30 to 70 degrees (theta^ is corrected so that it may become 

comparatively straight, but when the 1st bend 31 projects from the tip of KANYURA. the 1st bend 31 is easily 
restored to angle theta r Since the way person can recognize this phenomenon with the feeling at hand, when 
the 1st bend 31 is formed in the place of 5 cm from the tip 33 of the catheter, it becomes possible to recognize 
that the catheter went inside the body 5 cm ahead of the tip of KANYURA, for example. In a case like the 
conventional catheter, for example, the straight catheter with which it is not equipped with the stylette. Since 
the position at the tip of a catheter had to be guessed from the physical relationship of the overall length of 
KANYURA. and the depth mark currently printed by the catheter, hand feeling which was mentioned above 
becomes possible [ giving the information on the position at the tip 33 of a catheter exactly ], and is dramatically 
effective in a way person. 

[0030]In the catheter with the stylette of this invention, in order to recognize the directivity at the tip 33 of a 
catheter visually, it is preferred to attach a mark to the catheter connector 51 or the stylette connector 52, and 
it is good also considering the above-mentioned depth mark as a mark. Specifically, the bending direction in a 
bend is good for the stylette connector 52 to print or stamp the mark of the arrow of an opposite direction (the 
upper part is pointed out in drawing 1), etc., and to make it this mark certainly turn to a top at the time of 
catheter implantation. By taking such composition, since the tip 33 of a catheter certainly comes to turn to a 
counter direction with a mark and it can insert in superior vena cava easily, it is desirable. 

[0031]Here, as construction material of the catheter mentioned above, what has flexibility is preferred. Since the 
Polymer Division elastomer is illustrated suitably and it is shown below as such a thing, it is more preferred that 
it is thermoplastic polyurethane. Thermoplastic polyurethane has biocompatibility and high haemocompatibility, 
and is comparatively used also for long-term detention. After changing the Polymer Division elastomer to desired 
shape, in order that it may heat-treat at the temperature more than the glass transition temperature of this 
Polymer Division elastomer and may demonstrate shape memory nature by cooling ****** with the shape, It is 
also possible to change shape to a desired form moderately, and since shape can be changed to a desired angle 
and curvature also about the 1st and 2nd bends of the above, it is desirable. The elastic modulus of such a 
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Polymer Division elastomer shows temperature dependence, and it softens it so that an elevated temperature is 
generally used. Since it also has absorptivity further case [ like thermoplastic polyurethane ], after being 
detained in a blood vessel, it softens with both body temperature and blood, and it is eased gradually and the 
shape which has a bend can also be in a comparatively straight state. Therefore, since the contact in particular 
to the blood vessel wall by the shape given beforehand does not pose a problem, either, it is desirable. If such a 
material is used, it is also possible by performing ****** coating antithrombotic grant and to carry out 
antibacterial grant with a catheter, for example. 

[0032]As a material of the stylette inserted in the lumen of a catheter, Metal, such as stainless steels, such as 
metal, for example, a spring wire, and a stranded wire, a NiTi alloy, and a NiTi alloy with which resin was covered, 
and/. Or since it becomes possible [ giving moderate rigidity also to a very soft catheter ] to use the polymer 
material of rates of high elasticity, such as nylon and polyester, it is desirable. 

[0033]The outside surface of the above-mentioned catheter and the stylette on a water soluble polymer and a 
concrete target. A polyvinyl pyrrolidone, methyl-vinyl-ether maleic anhydride sodium, It covers with 
polyacrylamide hydrolyzate. sodium alginate, polyvinyl sulfonic acid soda, the ammonium salt of a methyl-vinyl- 
ether maleic anhydride, a polyacrylamide quaternary compound, etc., and may be made to make lubricity hold by 
soaking in water or an aqueous solution. For example, by wiping the surface of a catheter lightly with the gauze 
etc. which were dipped in heparinized saline, humidity of the water soluble polymer can be carried out, and 
lubricity can be given. 

[0034]In the catheter with the stylette of this invention, the stylette inserted in the lumen of a catheter acts as 
substitution of the conventional guidewire, and it becomes possible to make it introduce easily to an 
intravascular desired region of it. The tip part of a catheter and the tip part of the stylette double with the blood 
vessel shape of an introductory target part, Are curving in the almost same position, and the tip of the stylette 
projects from the tip of a catheter, and from a thing [ **** ]. When inserting the catheter into the blood vessel, 
there is no possibility of damaging a blood vessel wall by the tip of the stylette, and safety and since a catheter 
can be made to advance into a right location (for example, superior vena cava) correctly and easily, an unskilled 
person is also preferred. The stylette connector with which the base end of the stylette is equipped. Since the 
lumen which can pass fluids, such as drugs, is provided as mentioned above, Since a drug solution can be poured 
into the lumen of a catheter through the lumen of a stylette connector if this stylette connector is made to fix 
to a catheter connector, Since it is not necessary to carry out extraction of the stylette from a catheter in the 
case of the check of priming operation and the catheter blood vessel detention by attracting blood and 
recognizing the back run visually, it is desirable. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-tt^ 2010/09/17 



JP.2003-284780.A [EXAMPLE] 



1/1 ^-V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example]The catheter with the stylette concerning one working example of this invention, A [ who consist of 
thermoplastic polyurethane (polycarbonate system polyurethane, Shore hardness 98A) which is a flexible 
synthetic resin / outer diameter phil. 5mm, inside diameter phil. Omm, and 300 mm of catheter effective length ] 
tube shape catheter, The catheter connector made of polypropylene resin which adhered to the base end of this 
catheter, . One end was fixed to the central part of the lumen of this catheter connector, and were provided in it 
so that the other end might make the lumen of a catheter insert in and might finish 2 cm before [ tip ] a 
catheter. It consists of stylette which consists of an outside phi0.6mm spring wire made from stainless steel, and 
a stylette connector made from polypropylene which adhered to the base end of this stylette. In order to use 
this catheter with the stylette for an intravenous hyperalimentation therapy, it has two bends so that it may be 
easy to make it detain in superior vena cava. 

The 1st bend is a 5-cm position from the tip of a catheter, and the 2nd bend is in a 2~cm position from the tip 
of a catheter. 

theta 1 [ in / in the angle of the curve in the above-mentioned bend / the 1st bend of the above ] is 45 degrees. 
theta 9 in the 2nd bend of the above is 1 5 degrees. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is the whole catheter side view with the stylette of this invention. 

[Drawing 2]It is an enlarged drawing of the tip part of the catheter with the stylette of this invention. 
[Drawing 3] It is an enlarged drawing of the tip part of the catheter with the stylette of this invention. 
[Drawing 4]It is an enlarged drawing of the base end of the catheter with the stylette of this invention. 
[Drawing 5]It is a schematic diagram when the 1 st bend of the catheter with the stylette of this invention has 
projected from KANYURA. 

[Drawing 6]It is a schematic diagram when the catheter with the stylette of this invention is further inserted in 
the back from the state which shows in drawing 5. 

[Drawing ?]It is a schematic diagram of the blood vessel near superior vena cava (venae centrales hepatis) when 
the patient has turned to the transverse plane. 

[Drawing 8]It is a schematic diagram of the blood vessel near superior vena cava (venae centrales hepatis) when 
the patient has turned to the left. 

[Drawing 9]It is the general drawing of the conventional catheter with the stylette. 

[Drawing 10]It is a schematic diagram when the conventional catheter with the stylette has projected from 
KANYURA. 

[Description of Notations] 

1 Catheter 

2 Stylette 

3 The tip part of a catheter 

4 The body part of a catheter 

5 The base end of a catheter 
10 KANYURA 

31 The 1st bend 

32 The 2nd bend 

33 The tip of a catheter 

34 The tip of the stylette 

51 Catheter connector 

52 Stylette connector 

53 Lock part 

300 The tip part of the stylette 
400 The body part of the stylette 
500 The base end of the stylette 



[Translation done.] 



http://www4jpdljnpitgojp/cgi-b^ 2010/09/17 



JP.2003-284780.A [DRAWINGS] 



1/2 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 6] 
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«©ffiBK:, S2©»ift»3ZtfKttSnT^So 
t>^> *«W©^^^Uy H** *r- f;Wi, ^r- 
r;I/©5fe»3tCfcV^T> ^l©?fftg|53 lfeith'^2 
©»ffi»3 2-C»ttLfc}&#**fl/l>*o dd^, ± 
IE^2©^ffigi53 2«, *r-r;V©Jt«3 3*0 1- 
3cm©«H£»J«S*lT^*J:fc*'»SL<, 1. 5 
-2. 5 cm©iGl£JM£ftT^SCttf<J:v» : £ L 
V> 0 Sfc, ±I2^2©iSffigl53 2{i, At— f/U©rtffi 
gP3©(J(?SiiT'fe5^ 1 ©S»*ii5«fc*r— f/1/ 
©5fe«gP 3 <DimW&X<3b%% 2 ©»»*!«« ©4 
fft, WrS03£/TU:9H:> ^i©ifftgP3 i*»6» 
^ 2 ©if ttS 3 2 $T*©if A bX v^v«E^^Sfi 
LftfiMli:, S2©»flW3 23(p6*r—f;W)Jfe4a3 

3$-e©»«iLT^av^«eiii«*asLftaa8f:©a 

1-ftg£ftge 2 fcfSf:, ftS0 2 ^5~4 5g©iS 
HT'fe ; i)ilt^!lfSU<, £Dff3:L<{i7~4 Ofi, 
$6tc!ffSL<ttl 0~3 0gT'^5 o */c, ±j$Uc 
±E%-rft©^8K*5^T«, H3ICS«*1* 
JtiSSffltt, m l ©if ft^P 3 1^012 ©if [ft® 3 2 T' 

mtfticMfibnfcffifetLxtmLx^zff. 

[0 0 2 2] ±Ea2©»tft»3 2©Jgfi!t(uHfcJ;0*ft 



(5) 



2 00 3-2 8 4 7 8 0 



8 



e«> Gun zmTwmmzftmK. mm 
mmm, <§#<D&o*t£tiE*9> %i<om 

its 3 3tfs««oiEat"F»iRrtK»A«nTU*5 

IfifrZ < a 0 , ifaWlSEtt § 3fc 5fl#?)<iP«tf * 0 

[0 0 2 3] £fc> ±J$Lfc*?E, TsMVvYl 
tt, **<fbyh©JBS»3 0 0K::te^T, gl 1 <Di?§tt 

^U7h©5fe«iS3 4«, ^2Oiffl953 2 cfc0t^x- 
rrt/0fttt3 3fllfcffill/C^Tfc*<* ±IBt7t-t 

3 2**n/t^5#&fcH\ *f— r;l/Oife«B»3 



20 



- U^-CUyh*»A«f©*na [N] ) 
[0 0 2 5] ±!B^t3T/)QS«, Oft) Sit^ffmS 
JfHiaWI*-hy57AG-l*fflV\ m%<DW£<0 

0 5cm<Dfcc:3£fflftU K*r-r/I/*JfLi&»ii 
£ 1 0 Omm/m i iiT»SBK»»«^ ¥BE^tS 
TT, *f— r/PjiflS^tefc^TCftlSOWfli (n 
= 5) fcLTSfeenSo 1 6 CIMX©*!) 30 



*it«3 4««fi»t**l^ett» #r-T/l/<DftSg|53. 
ftE^ »2OWllll»3 2J:0t«l«O»»H*ICtt* 

wrscfcEas,, 

[0 0 2 4] ^m(0X94U-y httf Ar-r/Wi, 

~f/K0ft3ffi3 3fre>£tfiLai\ tftt>SX#^Uy 
hOJHS3 4tf*r-7 L ;K0Jt*S3 3^^tBb^«k 

<E>*?afl|jS£ 3 fiUTVfttf, Ar-r/WfABfEfc^ 

§oy<<%<Di/yy)\'i\'-*yi3f-fMm. 025 

-fyf- (inch) ©XrVl/^H^*^ l/v I* 

o. 5NttT*e**ci:«»»*U\ c<:t% ±BK* 



[N] ) 

(1) 

i«;M>3 0cni) le, 0. 0 2 5l'>'^ (inch) 

<D*Tyuzm**'(i"y h &7VV9W7. 
h A r-r ;b©lf-&C 43^ S * r-r ^©Jfe^A-' 5 

IBS l iCTffto 
[00 2 6] 
[Si] 



# f — TfrMtiKlfr £ © 


0 


2 


5 


10 


20 


30 


^STiOfi (N) 


0.90 


0. 60 


0.48 


0. 33 


0.26 


0.25 



[0 0 2 7] *lK^t*S«*0, Ar-r/VcDftffl3 
3*»6©X*^Uy b©$fe4ffi3 4<D{5BA\ 2 mm* 9 

-T/vosgtarjipaicjt^o. 5NU±a«aoTte 

*r-T;HO$t^3 3frP>(D7.#'f U-y hOSte* 
t>, SEftDlQgfiO. 5NWTkft*fc«>x ifofH^ 

M«fi< > ifiiBs^jessuuiKWift tav^c fc 

So IkffoX, *$r*fl/yK0$fei83 4©ffilIi:LT 
tt, K0$fc$3 4tf*r-T;l/©ftSiS3 3* 

[0 0 2 8] ^*-fl/yh©jfe*3 4 0ffiHa:, 
fif-Tll 1 EK»*5ftfcS 1 <OfflH]ffi3 1 *0fc 1 c 50 



3 xx-m&ttt-hT-Tiww&'s 3oisit*a^c 

i6»$t^. -75T, 7^Uy h©ft*B3 4««aiO» 
ftgj53 1 «k0fe*#af«KttH1-S*&» *r-r;W) 
4 ttl&ft* RlBEtttf* 0 . tlT-TfrOftSfo 3 3 

3 4 <Dmf)\ M l cDif fflgP3 l <k OycffliJcO l c m« 
rtEfigt%^t[s)1$T\ X^^UyhOJt«l3 4«): 
0 Tt'iSiJ^ * r-r;W>»tt*«1tt § fllfl ES L < a 
5 0 W±J:»), X^-fb-y bc0rcffl3 4coSiSG[e$BH 
iim Ar-r ;1/©tc« 3 3*5 5mmWBT** 
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S 1 om®3 l <fc 0 1 1 c mU±5feWiJt(4BL 

[0 0 2 9] $fc, *^-r;K0jlliSS'\O^*Srin 
l*TtfS«fc9fc» *T-T>Mts«fctf**-fl/-y H2 
©If? 1 ©$ ftSP3 1 <fc 0 tftttfltt. *ft«l©*(MB 

«3 4*»6S 1 OiffflS153 1 g "COMlCfc^T, Mtttf 

jBS*jBi-r«fc©iBtt, #xa-7©^«tfXoii: 

C&fctfK 3 0-7 OS (9. ) tJ&KSftfcH l ©» 

ftgp 3 1 fiJt«wjioa<'K:ft* * *> mtztix^z 
t\ mono* 3 wtj-n-mmntmwz 
ruck* mimmsut. me, *t»s«k«7c 

*«/fc*. *r-f7l/©Jte«3 3fr£5 cm© 

r-r/W»'*-a-7OJfc«BJ:0 5 c mftCttrtEA? 

&#r-Tyl/©,J:5fclf£T««\ A-a-v©^Si:* 
©ftt©1»$8&«Bi£fcx.S<: t^pJfilirftO^Kt 

[0030] if^mn^^v^vmtsi—T 

fcftKtt, *r— rAo*** 5 1 ^X^-Yl^y ha* 
*#5 2KV-?£ottT*5<i:i:tf#3;L<, ±!EL 
ftSar?-**BfllkLTfeJ:K RttWKtt, X#^ 
U<y ha*?* 5 2fC, }§lffig|5fCfctt5ftlf?3|n|fc(il 

(0 1 ■ett±««M-) <D*m<D-?-*%w&. 

ibZWtfm U * r-r ;V» AB*fc&-f &v- * ± 

<fcoT, *T-r/1/©^3 3tfv-*fctt&rK^ 
fifcfii<<k5K:ft»), S«fc±*IMfi'\8A-f*i:i:tf 

[0031] ccx\ 

Ttt, K^X7*hv-##aic0!l*Stu WTK* 



6) ^2 0 03-2 84 7 80 

10 

\tzm>ztm&xh*). ±Eai*<fetfa2©»ia 

g^©Sttfc#K:EIIIfcfc6*^fca#£U\, 

[0032] tft. fiT-Tfroftmicnmztirzx* 

7^-^j$9illi©X'fyl/XX?-- A\ N i T i£ 
ft, «HtfS«2ftfcN i T i£ft^©ftg, feitf/ 
20 Sfcti, t^nx jp;x*r;We©*CTtt*©S#? 

[0 0 3 3] Set, ±8Ertr-T;M5<fctf**>ri''i' 
b©tt£iiifc*8ttatftf% #ye-;HJ 
a U FX ^ */I/t£ x;l/X-r;l/^*v L-r h U 
7 A, ^>J7^U;b7= KtoKiWBft, 
»J"7A, jH';ex;l/X;l/*>KV-^ j<f-;l/lfx;l/x 
-r;l/*7Kv^y^©7> ; ex'7L^ ^'JT^U^ 

30 75 \*mit&fa%r>mb, ^m^mmx'm 

[0 0 3 4] #fSP!©X*-ru»/ hWtAr— f/VCfe 

fi£*©^'CK7-f-v©«fflkLrfiFfflu ifiitrt©ma 

-r;l/©5fe«fc=fc a*X * U 7 h ©5feffl§l5^, »Ai 
40 WSPffi©il i i^tftfe-&T, S{£PIDffiBT'»ttl/T 
fc'D, X^^U-yh©$t^ *r-rrt/©$fc«*»5fc 
HJbTl^i: t^e>, *r- r^ifilSrtfcfflAUTV^ 
<Rt, h©5fe«SK:J;0ihfl^oirSS 
ft*^<» *»«©«T*fe^ iEBfroSJBCiEU^ 

ft <k o \cmm<Dmw'Mm^\Hmt>m^^tix^ 

50 CHSS-frtUf. HfS^Xi^rUy h3*^*©rtE* 
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(7) 



^2 0 0 3-28 4 7 80 
12 



Bffiffl «8W©-*iWKfl**X*-f l/y K#* [0 5] Ktf *r-r;W)S l 

98A) jt^ftSttg* 1 • 5mm, m<t> 1 . Ora 10 [06] *fBB©X*>T U-y httf *x-r;V*H 5 

nu *?-77V^ft3OOmm0f-:i-7tt0*T- C^*Uftft»6«6lC*C»Abfti:*OWBaTf* 

UVttBaoAr-^a*^**:* K*r-f-;l/3* [07] &&#iffiWViW>*M>±ttlM 

Ai!)rtlE*lfffl«*T*f— r;K0it*S¥«i2 cmf» [0 8] ( «#*«lRj*lRl^TV>5if©±^)}il(* 

iax7i>y**7^fre>&sx*'i'i/-y ht, mx*^ [09] «*OX*-ri/y Kt**f— f^O**H 

l/^3*^^6ftoM, Sft, RXWI/'y [010] fl!*©X*'<U?htt**r-r;l/#*- 

±^tiMta»*€^-rv^9{crifla5^2« ; ff [^©taw] 

LTfctK $ l ©if tttf & AT-ryVO«J: 0 5c l Ar-r;V 

cmOffiBfc**. Se>£, ±83»ftWC*5»tSWiao 3 i3T-T)\><D%m 

[0 0 3 6] 10 

KWOJ»*] *JWi©X*<<l/y H*#*r-r/l' 3 1 S l ©jfflSB 

*f£82fU HP XWO»lRl«KfT*tf HOfflWMK* 30 3 3 -hr-TlWm 

■Hft*ff5cfc*«Tt*fca*ffl , efc*. 53 D7*gp 

[0ffi©iS#&!JS$] 30 0 7*>fUy h®7c«« 

[01] *SW©X*i'Uy M<t# Af-fynoffl: 4 00 x^P-y h©#f*g|5 

«asH-e«5. * 500 ^u»hom» 



[003 5] 



[04] jM8WOX*^l/y h#f *r-r;KDlSSS 
g&©J£*0T'&5<> 



[01] 



[02] 




